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AHHOTAIUA

B nanHoO#i cTaTthe paccMaTpuBaeTCs MpeNnoJaBaHuE MHOCTPAH-
HOTO si3bIKa Ha (akynbretax STEM B paMkax npeamMeTHO-s3bI-
Kororo uHTerpupoBanHoro ooydenns /CLIL/. IIpu nmmiemen-
TaIH JaHHOTO TOAX0/a S3bIK U COJIEpKaHUe U3y4daloTCs OHO-
BPEMEHHO C HCIIOJIb30BAHUEM METOAA MHTErpanuu. ITO XOpo-
1ass BO3MOXKHOCTh ISl CTYJIEHTOB YJIYYIIUTH CBOM SI3BIKOBHIE
HaBBIKM, He IpeHeOperas 3HAHUSMH 1O MPO¢eCCHOHAIBHBIM
npeameraM. YunthiBas ocobeHHocTu nmoaxonaa CLIL, npenona-
BaTeJlb MOXKET Pa3BUBaTh HE TOJBKO SI3bIKOBBIC HABBIKU — YTE-
HUSI, TOBOPEHHSA, ayJUPOBAaHUs M MHCbMA, a TaKKe yriyOmsTh
3HaHUS B IPO(ECCHOHALHOM chepe Ha HHOCTPAHHOM S3BIKE.
KiroueBble ci10Ba: npeaMeTHO-SI3BIKOBOE HHTETPUPOBAHHOE
o0y4eHHe, S3bIKOBBIC HABBIKM, INPO(ECCHOHAIBHBIM KOHTEHT,
STEM o6pa3oBanue.

! Science, technology, engineering, and mathematics (STEM) is an umbrella term used to
group together the distinct but related technical disciplines of science, technology, engineer-
ing, and mathematics.
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It is an undeniable fact that the first prerequisite for the development
of the country's living standard and economy is to have powerful science,
skilled specialists and a motivated young generation. The place and role of
education are paramount, especially when pursuing long-term goals. In
creating the above-mentioned ideas, it is important to emphasize the
importance of STEM (Science, Technology, Engineering, Mathematics)
education across all layers of society, which will create new perspectives for
the development of our country, and establish new connections through the
exchange of experience with foreign partners in this field.

Exact sciences sound more attractive when presented in the interna-
tional language of science. English, as a Lingua Franca, is in demand in all
fields. Knowledge of English is indispensable in STEM education, as it fa-
cilitates communication within the scientific community, access to resources,
international cooperation, career growth, and the effective presentation and
publication of research results. Professional knowledge alone is not enough
to succeed in the STEM field; mastering a foreign language is imperative
today.

It is well-known that many European countries show great interest in
integrated language and content teaching. Armenia is also keeping pace with
this process. The introduction of English for Special Purposes (ESP) began
back in the 1960s [1: 5-10], when there was a demand for specialists teaching
in narrow professional fields who could ensure simultaneous knowledge of
professional subjects and a foreign language. This is one of the rare cases
where a specialist masters both the language and the given professional sub-
ject equally.

Drawing parallels between General English and English for Special
Purposes (ESP), we can state that while the main goal of a general English
course is to develop all four language skills equally, an ESP course should
prioritize the language requirements and goals related to specific professional
fields.
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According to Dudley-Evans, ESP is tailored for intermediate or ad-
vanced students, a viewpoint with which we definitely agree [4: 5]. There-
fore, ESP should be implemented only after the completion of a General Eng-
lish course.

As for the methodology of the ESP course, the Content and Language
Integrated Learning (CLIL) approach should be applied in the classroom.
Cross-content learning enables students to transfer their already familiar
knowledge to another domain, specifically to the field of a foreign language.
This is an example of integrated language and content learning [3].

Within the CLIL methodology, students study language and content
simultaneously, using an integration method that supports content learning.
Here, the foreign language serves as a tool to facilitate this process.

According to Nikula, the basis of CLIL is «the teaching of a non-lin-
guistic subject through a foreign language, thereby improving knowledge of
both the foreign language and the subject» [8]. This approach provides an
excellent opportunity for students to develop their foreign language skills
while also deepening their understanding of the professional subject.

However, it should also be noted that the teaching methodology of
language and content integration brings with it a number of difficulties.

Language learning is an interactive, dynamic process in which the ac-
quisition of knowledge is more effective if students study materials and
sources in a flexible educational environment. This approach is not limited
to a specific subject but encourages drawing conclusions by integrating pre-
vious and newly acquired knowledge. This is defined as learning and think-
ing in language, which Lund and Ruschoff attribute to «the linguistic dimen-
sion of language learning, consisting of several elements, including reflection
on learning progress, sociocultural competence, and functional-semantic cat-
egories» [6].

However, it should be noted that the teaching methodology of language
and content integration presents several challenges.
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Firstly, the foreign language educator may not be familiar with the
professional subject itself — in our case, STEM subjects. As a result, the ed-
ucator serves only as a «means» to convey the content. ESP educators are
specialists in English, not in other scientific fields, and they may have only
superficial knowledge of the given field. This issue does not arise in the in-
tegrated teaching of language and content, where teachers must be specialists
in the subject with a good command of English.

Secondly, as Nation points out, teaching professional or technical vo-
cabulary in isolation, out of context, is a futile effort and should be studied
alongside the subject material [7]. Therefore, English specialists must con-
tinuously study and deepen their knowledge of the field of science being
taught — in our case, natural and technical subjects.

Some scholars who study language in context argue that language has
various uses, both practical and formal, which can change according to con-
text [5]. This does not mean that the ability to use language correctly in one
context will be reflected in the same way in another context. Each discipline
implies specific content, terminology, and technical vocabulary [9: 27-38].
It is the knowledge of professional vocabulary, grammatical structures, and
functional expressions that is required of a foreign language teacher in CLIL.

For example, a foreign language specialist teaching in the STEM field
is required to:

1. Explain scientific phenomena and their applications in simpler and
more creative ways to aid students' quick understanding.

2. Be prepared to answer questions related to scientific concepts that
may be unfamiliar to students (e.qg., the difference between speed and accel-
eration).

3. Continuously expand their knowledge of scientific vocabulary, its
pronunciation, and word formation.

4. Since educators are dealing with a specific branch of science, it is
advisable for them to incorporate features and patterns of English for
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Academic Purposes (EAP) into the teaching process, focusing on both vo-
cabulary interpretation and grammatical patterns.

In the context of language and content integration learning, it is neces-
sary to consider the 4Cs principle developed by Coyle [2], which includes
content, communication, cognition, and culture.

1. Content — What is the subject/content of the given class? In our
case, for example, energy.

2. Communication — What scientific methods will students use during
the course? For instance, methods of comparison and contrast to analyze the
similarities and differences between the types of energy that exist in physics.

3. Cognition —What thinking skills are required of students in physics
class? For example, by classifying the types of energy, they can define their
fields of application.

4. Culture — (sometimes the 4th C is attributed to Community or Cit-
izenship). Is there a specific national approach to the subject under discus-
sion? For example, what is the main source of energy produced in this coun-
try? Discuss the conditions when it is preferable to use solar energy instead
of hydropower or wind energy.

Thus, in the case of integrated language and content learning, it is im-
portant to develop the following skills in students:

o Language skills: All four skills—speaking, listening, writing, and
reading.

« Cognitive skills:

o Critical thinking: Encourage students to analyze, evaluate,
and generate new ideas based on the content and language
they are learning.

o Problem-solving: Develop the ability to solve problems
using the knowledge and language skills they have acquired.

o Creativity: Foster innovative thinking and the ability to gen-
erate unique ideas and solutions through both content and lan-
guage.
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« Content knowledge:

o Deep subject knowledge: Provide students with a solid foun-
dation in the taught subject.

o Interdisciplinary understanding: Encourage connections
between different disciplines and integrate knowledge across
them.

o Cultural understanding. Develop awareness of cultures
related to a foreign language.

o Intercultural communication. improving the ability to
communicate effectively and appropriately with professionals
from different cultural backgrounds.

Based on the specifics of the language and content integration method,
it is necessary to organize the lesson in the following sequence.

The student is first introduced to the vocabulary of the material
presented both in writing and orally. The given vocabulary is mastered
through a series of language exercises, such as, for example, describing an
object, predicting a phenomenon, etc. Describing exercises enable the stu-
dent to develop verbal skills, critical thinking, using their active vocabulary
of the foreign language. Some phenomena in physics can be explained purely
from everyday life experience, thus expanding the active everyday
vocabulary. For example, everyday questions about light and sound.

e What would happen if the speed of light slowed down?

e How can the noise (echoes) be reduced in the university hall?
e Explain why the flower stem in the glass vase looks bent.

e Describe what happens when sound waves meet an obstacle.

When planning each lesson, it is necessary to ensure in advance,
through an oral survey, that the students have mastered the functional lan-
guage characteristic of the given lesson, first in their mother tongue and then
in English.
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To develop writing skills, it is preferable for students to work on a com-
mon project. They should first present individual works or presentations, and
then compare them with their classmates' projects. These projects can involve
research from different professional fields, such as describing a laboratory
experiment, solving a problem, or presenting information about an important
scientific discovery.

To develop listening skills, we consider it advisable to use TED talks,
vodcasts, and podcasts. These provide a good opportunity to listen to related
topics presented in the classroom. The teacher can then ask prepared ques-
tions to determine the students' level of understanding of the material.

Most of the current literature on natural and technical sciences is in
English, which gives STEM students an advantage. Reading materials can be
sourced both from the internet and specialized literature used in the class-
room by an ESP specialist.

All of the above teaching approaches, which develop all four language
skills, contribute to the development of students' cross-examination of the
language and the given discipline.

In summary, applying the methodology of language and content inte-
gration (CLIL) in the ESP classroom positions the educator as a trainer or
resource rather than a carrier of knowledge of the given profession. The stu-
dents themselves, through active participation, accept or reject the presented
material and often guide the language specialist in choosing the right content
direction. Even in such a mixed educational environment, the effectiveness
of CLIL is revealed.
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Unyt hnnpdwét ntunidbwuhpnud £ ownnwp 1Eqh nuuw-
Julnynudp STEM $uljmpunbnibpnud’ pnduinulnipejui b
1kqyh hunbtgpyws nrumgdwi (CLIL) spowbwmlubpnud:
Pnjutnulnipjut b (kqyh htuinkgpyusé niunigdwt opow-
twlutipnud (Egnit b pndwbigulnipniup vhwdwdwbul
niuntdtwuppynd Bu htnbkgpdwt dkpnnny: Uw quy
httwpwynpnipnit L ntuwtinnubph hwdwp pupbjuybnt
hphkig (kqUuljul hinmpmutkpp’ swinbubkim] dwubw-
ghnwljutt wpwpuubtph hptug ghwbihpubpp: Zwoyh
wnlikny CLIL-h pnjnp Uninkgnidubpp dwubugbnp juw-
pwunud Jupnn k qupqugub) ny Uhwjt pnjnp snpu (kqu-
Jut hdnmpniuubpp, wjl dwubwghnwljut pndutinu-
Ynipjniup onnwp 1kqyny:
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ABSTRACT

The present article examines the teaching of a foreign language in
STEM faculties within the framework of Content and Language
Integrated Learning (CLIL). In this approach, language and con-
tent are studied simultaneously using the integration method. This
provides an excellent opportunity for students to improve their
language skills while maintaining and enhancing their knowledge
of professional subjects. By employing the CLIL approach, edu-
cators can develop all four language skills alongside professional
content in a foreign language.

Keywords: content and language integrated learning, language
skills, professional content, STEM education.
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